to 6 hours at room temperature. The pH is then readjusted to 7.2 and the mixture left overnight in the cold room. Next morning the mixture is filtered through cheese cloth and the residue discarded.
2. To the filtrate is added 1~ volume of cold acetone and the mixture left to stand overnight. The clear layer of supernatant fluid is then syphoned off and the remainder filtered with suction in the cold room. The precipitate is discarded.
3. To this filtrate is added 0.7 volume of cold acetone and the mixture again left to stand overnight. The clear layer of supernatant fluid is syphoned off and the rest centrifuged in a refrigerated centrifuge. The supernatant fluid is discarded.
4. The precipitate is dissolved in sufficient distilled H.~O to give a final volume of approximately ~/~ that obtained in step 1. The pH is adjusted to 7.0 and the mixture left to stand for 3 to 5 hours. The mixture is then centrifuged and the precipitate discarded.
5. The filtrate is heated in a large Erlenmeyer flask over an open flame with continuous stirring to 70 ° , cooled immediately under running cold water, and filtered with suction. To the filtrate from this is added solid lead acetate (0.5 to 0.75 mgPb++/ml.) to the point of incipient precipitation. Care is taken to maintain the pH at 7.2 throughout (by adding NaOH). The mixture is left to stand in the cold room overnight and then centrifuged in the cold.
6. The clear supernatant fluid is mixed with }~ a volume of cold acetone, left overnight in the cold, and centrifuged.
7. The clear supernatant fluid is mixed with 0.7 volume of cold acetone, again left overnight in the cold and centrifuged.
8. The precipitate is dissolved in H~O and the pH adjusted to 7.0 and centrifuged. This protein solution contains a number of proteins, two of which were subsequently separated and crystallized 1 in addition to the copper protein.
9. A saturated ammonium sulfate solution (70 gm./100 ml.) is added with stirring to the solution from step 8 to the point of 62 per cent saturation. The pH is adjusted to 6.8, the mixture left to stand at room temperature for 24 hours and then it is centrifuged. From this point on the solutions and precipitates obtained are colored blue green.
10. The supernatant fluid is dialyzed against H20 to remove all the ammonium sulfate. The resulting solution is then mixed with 0.7 volume of cold acetone, centrifuged, and the precipitate discarded. The supernatant fluid is mixed with excess cold acetone and the resulting precipitate isolated by centrifugation.
11. The precipitate is taken up in distilled H.~O and mixed with saturated ammonium sulfate to give 50 per cent saturation. The mixture is allowed to stand 12 to 18 hours and any precipitate formed is centrifuged out and discarded. To the supernatant fluid more saturated ammonium is added to the point of 60 per cent saturation. The pH is adjusted to 6.6 and the mixture is allowed to stand at room temperature for several days to effect crystallization.
Recrystallization.--The crystalline blue-green precipitate is packed down by centrifugation, redissolved in distilled H20 and to the resulting clear extract saturated ammonium sulfate is added to give 60 per cent saturation. The pH is adjusted to 6.6 and the mixture allowed to stand at room temperature to crystallize. A photomicrograph of the protein is reproduced in Fig. 1 . This shows the irregular shapes of the material. If they are not true crystals, the evidence to be presented below is evidence of the homogeneity of the isolated copper protein. Enzyme Activity.--Negative results were obtained when the protein was tested for oxidase activity with catechol, tyrosine, and ascorbic acid as sub-strates, for rhodanese activity and for threonine dehydrase activity. The variable copper content and the occurrence of other copper proteins without phenol oxidase activity offers some reason to assume that this protein may have a copper storage rather than an enzyme function. However, an enzyme function is not ruled out by the few negative tests mentioned above.
Properties
Reversibility of Copper Binding.--The protein retains its copper throughout the prolonged and comparatively drastic procedures employed in its isolation. Experiments were undertaken to determine whether the copper could be dissociated from and reunited to the protein. In one experiment, the protein (1.2 per cent solution) was dialyzed against 0.1 ~t NaCN (at pH 7.5 for 24 hours) and then against running distilled H~O for 48 hours. Part of the protein was then precipitated with acetone, dried, and analyzed for copper. Another portion of this solution was dialyzed against copper acetate for 24 hours followed by dialysis against running F['~O for 48 hours. This too was treated as above and analyzed for copper.
The results obtained were: original copper protein, 0.306 per cent Cu; CN--dialyzed protein, 0.234 per cent; redialyzed against copper acetate, 0.415 per cent. The results indicate the reversible dissociation of the copper from the protein. Dialysis of the copper protein against 0.05 M sodium hydrosulfite solution resulted in the complete loss of the blue color in a few hours. The blue-green color of the resulting colorless protein was restored on redialysis against copper acetate. Holmberg and Laurell (8) found that the copper of coeruloplasmin could be completely removed by 48 hour dialysis against KCN (at pH 7.0). However, neither the blue color, nor its enzyme activity could be restored by the addition of copper.
The bound copper of serum has been found to be easily removed by lowering the pH (9, 10). Dialysis of coeruloplasmin at pH below 5.0 resulted in a proportional decrease in the blue color and copper content.
On the basis of the above observations, a solution of the copper protein in water (0.2 per cent protein) was made up to 60 per cent saturation with saturated ammonium sulfate solution. Dilute sulphuric acid was added to bring the pH down to 2.8, and additional ammonium sulfate added to raise the saturation to 65 per cent. Upon allowing the mixture to stand at room temperature, a white crystalline protein 2 slowly forms. A photomicrograph of this is shown in Fig. 3 . No question can be raised regarding the crystallinity of this protein. The blue-green color, and presumably the copper, can be introduced again by dissolving the crystalline precipitate in water, dialyzing against running distilled H20 to remove the ammonium sulfate, and then dialyzing against copper acetate for 24 hours. The protein returns to its original blue-green color, which persists on dialysis against water. The copper protein can now be crystallized once again by the ammonium sulfate procedure described above. The copper analyses were kindly performed by Dr. Clark Gubler of the University of Utah College of Medicine, Salt Lake City.
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